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IMMUNITY  OF  WHITE  MICE  TO  EEE  VIRUS 


[Following  is  a  translation  of  an  article  by:  ... 
Erich  Traub  of  the  West  German  Research  Insti¬ 
tute  for  Virus  Diseases  of  Animals  in  Tubingen, 
in  the  German-language  periodical.  Zeltschrlft 
ftlr  ImmunltUtsfors chung  (Journal  ofv Immunity, 
Research),  Vol.  122,  196I ,  palges :  229-238 . ] fe  : 


[This  is  the  seventh  report  of  a  series  on  the 
above  subject.  Its  sub-title  is,  M Further  In¬ 
vestigations  of  the  Role  of  Interference  in  •'* 
Cerebral  Immunity. M] 


In  the  fourth  and  fifth  papers  of  this  series  (9,  10) 
[numerals  in  parentheses  refer  to  similarly  numbered  .items 
in  Bibliography  at  end]  some  clues  were  obtained  indicating 
that  the  cerebral  immunity  of  mice  zo  EEE  (e as term/equine 
encephalomyelitis)  virus  did  not  depend  solely  onithe  local 
concentration  of  antibodies,  but  that  interf erence|played  a 
certain  part,  at  leaso  during  the  first  stage.  The  presence 
of  an  interferon  in  the  brains  of  EEE- immune  mice  has  never¬ 
theless  still  remained  to  be  proven  indisputably’, iri^ tissue  ; 
culture  tests.  Attempts  are  therefore  being  made ^tofdemon- 
strate  the  presence  of  an  interference  phenomenoniwith  the 
aid  of  a  different  virus.  r  i 


.  I  :  -C 

i 


Back  in  Schleslnger,- Olitsky  anti  Morgan^(5) 

found  in  tests  c  arried  out  with  V/EE' (western  equine J enceph¬ 


alomyelitis)  virus  that  experimental  infection  wltKjabout 
IOOOLD50  led.  to  a  cerebral  infection  which  ff oil owed^an/ab-« 
ortlve  course  in  vaccinated  guinea  pigs  andlmi ce '^Subse¬ 
quently  the  animals  remained  resistant  to  intracranial  re¬ 
infection  with  a  heterologous  virus,  for  example*, t the  agents 
causing  EEE  or  herpetic  stomatitis.  In  the  opinion! of  this 
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researcher  here  was  a  case  of  "induced  non-specific  cellu¬ 
lar  resistance,"  evoked  by  the  interference  phenomenon. 
Schleslgner  (4)  In  a  later  work  no  longer  pays  any  attention 
to  this  observation.  He  rather  looks  upon  the  local  concen¬ 
tration  or  formation  of  specific  antibodies  as  the  sole 
cause  of  the  cerebral  immunity  of  mice  to  the  WEE-virus. 

We  attempted  in  the  experiments  described  below  to 
determine  the  existence  of  any  condition  of  interference  to 
VEE  (Venezuelan  equine  encephalomyelitis)  virus  (1)  which 
might  be  found  in  the  brains  of  mice  which  had  either  been 
actively  immunized  with  infectious  EES-vlrus  (9)  or  which 
had  been  given  a  large  dose  of  EEE-virus  intracranially  aft¬ 
er  passive  immunization  with  specific  highly  immune  serum 
(10).  In  the  latter  case  the  animals  mostly  became  ill 
with  encephalitis  (7,  10)  only  after  passage  of  a  prelimi¬ 
nary  stage  of  latency  lasting  several  weeks.  The  processes 
taking  place  within  this  latent  period  particularly  aroused 
our  interest. 


Materials  and  Methods 


Virus  strains:  Strain  S  18888  (6)  was  again  used  as 
the  EEE-virus.  We  also  wish  to  thank  the  former  Bureau  of 
Animal . Industry  of  the  U.S.  Department  of  Agriculture  In 
Washington,  D.C.  for  the  VEE-virus.  We  do  not  know  exactly 
through  how  many  animals  this  strain  has  passed.  The  mater¬ 
ials  used  for  infection  in  both  cases  were  20  per  cent  brain 
suspensions  both  carried  out  in  our  institute  (German  Re¬ 
search  Institute  for  Virus  Diseases  cf  Animals  in  Ttlbingen) 
by  intracranial  inoculations  from  one  mouse  to  another. 

Mice:  In  resp.  -uc  to  the  origin  of  the  experimental 
mice  used  for  our  tescs,  reference  is  made  to  an  earlier 
paper  (6)  on  this  subject.  We  used  female  mice  about  four 
months  old  for  the  active  Immunization  with  EEE-virus  and  we 
used  females  about  seven  weeks  old  for  the  passive  immuniza¬ 
tion. 


Active  immunization  with  SSE-vlrus:.  The  animals 
were  given  subcutaneously  0.2  ml.  of  a  10"-'-  or  a  10“^  dilu¬ 
tion  of  an  infectious  20,3  mouse  brain  suspension.  Subse¬ 
quently  85^  of  the  infected  mice  did  not  become  ill  while 
the  remainder  of  the  animals  became  infected  with  deadly  en¬ 
cephalitis.  In  order  to  create  the  hypothetical  condition 
of  interference  in  the  brain  we  injected  a  10”"  or  10"3 
virus  dilution  eleven  days  later  intracranially  into  those 
animals  which  had  not  become  ill.  (See  Table  1).  After 


injection  of  the  10“^-  dilution  20-25  per  cent  of  the  mice 
became  infected  with  deadly  encephalitis.  Other  animals 
showed  temporary  encephalitic  phenomena  often  after  a  short 
period  of  incubation.  Central  nervous  system  disturbances, 
for  the  most  part  more  or  less  severe  partial  paralysis  of 
the  forefeet,  persisted  in  a  small  number  of  the  ill  mice. 
After  intracranial  injection  of  the  10"3  virus  dilution 
only  very  few  animals  became  ill  and  none  of  them  died. 

Passive  immunization  with  hyperimmune  serum  and  in¬ 
tracranial  experimental  infection  with  EEE-virus:  To  this 
end  we  used  hyperimmune  serum  from  mice  which  had  not  fallen 
ill  after  subcutaneous  injection  and  which  had  been  hyper- 
immunized  by  nine  subsequent  virus  injections  (7).  Each 
of  the  animals  was  given  0.2  ml.  of  immunization  serum  in¬ 
travenously  and  three  hours  later  they  were  given  EEE-virus 
intracranially  (10"1  dilution  of  an  infectious  20  per  cent 
mouse  brain  suspension).  Afterwards  about  10  per  cent  of 
the  mice  became  ill  with  deadly  encephalitis  after  a  two  to 
five  day  incubation  period.  Certain  animals  showed  tempor¬ 
ary  encephalitis  symptoms  and  lasting  damage  to  the  central 
nervous  system  remained  in  a  few  cases,  while  the  great 
majority  of  the  mice  at  first  remained  healthy.  Many  ani¬ 
mals  though  became  ill  with  encephalitis  at  a  later  time 
(See  tables  2  and  3).  The  incubation  period  in  these  cases 
varied  from  17  to  53  days. 

Intracranial  titration  of  VBE-vlrus:  This  took  place 
at  the  times  shown  m  the  table  useing  b  to  l^r  animals  for 
each  decimal  solution.  The  type  and  number  of  checks  car¬ 
ried  out  are  also  shown  in  the  tables.  The  Heed  and  Kuench 
(3)  method  was  used  to  perform  the  assay*  (LD5o)» 

Tests  and  Results 

4 

Behavior  of  mice  with  active  E55- immunity  to  experimental 
Intracranial  infection  with  VEB-vlrus : 

Table  1  shows  the  results  of  tests  on  mice  which 
were  actively  immunized  with  EEE-virus  in  different  ways. 
This  table  gives  the  VEE-virus  intracranial  titrations  for 
the  times  shown.  The  dilutions  shown  refer  to  an  infecti¬ 
ous  20  per  cent  mouse  brain  suspension. 
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TABLE  1 


Intracranial  Titration  of  VEE-vlrus  In  Klee  with  Active  Im¬ 
munity  to  EES 


Exper-j 
iment 
No. 

} 


Mouse ; Previous 
group  treatment 
No.  ! with  EEE- 
virus 


Intracranial  titration  of  VEE-virus 
bays  T7irus  [Mortal-**  Average  iLD^n 
- b*-...  -j^y  ;  degree  •  j 


[after 

(first 

infec 

Ition 


[dilU- 

ition 


degree 

of  ill¬ 
ness 


2  ; 


II 


III 


IV 


16"2  sub¬ 
cutaneous- 

I  ly  « 

!  10-1  in¬ 
tracran¬ 
ial  ly 
11  days 
later 

j  10“2  sub- 
ly  i 

10-3  m- 
tracran- 
ially 
11  days 
later 


(Control 
Animals ) 
10*"1  sub¬ 
cutaneous- 

ly-i 

10  1  in- 
tracran- 
ially 

11  days 
later 


10~1  sub¬ 
cutaneous¬ 
ly 


17 


17 


31 


31 


io-5 


1/9'  |(0-5-l0-7) 


10 


-6 


10-7  ; 
io-5 


0/8 


0/8 


0.7+ 


4.50 


1/9  -(10-5-10— ?)| 


10“°  I  5/8 


2.2+  i  5.00 


10-7  | 
10-5 
10-o 

10-7 


/a 


10 


-8 


'Ji 

9/9 

8/8  (10-5-10-7) 

3/8-  '  3‘.  2+ 

0/3  ,  * 


6.79 


10-1  j  0/5  l(10-1-10-4)i 


10 


-2 


10“? 

10-fr 

10“4 

io-5 


10-6 

10-7 


3/8 


2.3+ 


0/8 
1  /8 

10/10  !(10’^-10-7) 
7/8 


;  1.00 


2/8 

2/8 


3.1+ 


5.75 
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Table  1  Continued. 


Exper^j 
iment 
No.  ' 

1 

\  Mouse' 
group 
No. 

i 

'Previous 
•  treatment 
with  EEE- 
virus 

'Days 

after 

first 

infec¬ 

tion 

Virus 

dilu¬ 

tion 

Mortal-,: 

ity 

•  Average 
degree 
of  ill¬ 
ness 

vd50 

I 

f 

VI 

i 

(Control 
f  Animals) 

! 

10"^  i 
10"°  1 

10-6 

10“7 

JO"8 

! 

10/10  j 

8/3 

8/8  , 
.  4/8 

0/8 

(10"4-10-7) 

! 

3o+ 

7.00 

*4+  =  illness  ending  in  death;  3+*  =  seriously  ill 
but  not  ending  in  death;  2+  =  moderately  serious;  1+  =• 
light  illness;  0+  =  no  illness.  The  mice  which  did  not 
become  ill  within  the  decimal  dilutions  represented  between 
parentheses  were  also  calculated  in  determining  the  average 
value  in  column  headed  “Average  degree  of  illness*1. _ 

4  «  • 

As  shown  in  Table  1,  the  mice  in  groups  I  and  IV 
shox'f  the  greatest  resistance  to  VEE-virus  after  a  first  in¬ 
fection  with  a  10-1  dilution  of  EEE-virus,  followed  by  the 
animals  in  Group  II  given  10"3  dilutions  subcutaneously. 

The  VEE-virus  is  so  different  from  EEE-virus  serologically 
that  specific  antibodies  do  not  prevent  a  proper  interpreta¬ 
tion  of  the  results  from  interference  tests  from  being  made 
(See  also  Table  3) .  Even  if  a  remote  serological  relation¬ 
ship  between  the  two  viruses  were  to  be  found,  it  still 
could  not  explain  such  a  high-level  crosswise  resistance  as 
in  mouse  groups  I  and  IV  on  the  basis  of  effects  produced  by 
anitbodles.  It  is  very  probably  then  a  case  of  an  interfer¬ 
ence  phenomenon.  It  is  known  of  interference  that  it  can 
be  effective  even  against  very  large  dosages  of  a  heterolo¬ 
gous  virus  (12), 

Mutual  Interference  between  SEE  and  VSB-vi ruses  in  Passive¬ 
ly  Immune  Mice: 


It  was  shown  in  an  earlier  work  (10)  that  In  passive¬ 
ly  Immune  mice  there  is  generally  an  absence  of  any  local 
appearance  of  antibodies  remaining  in  the  tissues  If  the  an¬ 
imals  are  given  a  very  large  dosage  of  EEE-virus  intracrani- 
ally.  The  injected  antiserum  prevents  formation  of  anti¬ 
bodies.  Tne  long  delay  m  appearance  of  the  illness  un¬ 
doubtedly  does  not  solely  depend  on  the  effect  of  the  arti¬ 
ficially  introduced  antibodies  (10).  It  can  only  be  ex- 


-  5  - 


plained  meaningfully  by  assuming  the  simultaneous  appearance 
of  a  condition  of  interference.  This  hypothesis  is  tested 
for  its  validity  in  the  following  experiments  by  intracran- 
ialtitration  of  VEE-virus  during  the  period  of  latency. 


TA3LE  2 


Mutual  Interference  between  EEE  and  VEE-viruses  in  the 


Brains  of  Passively  Immunized  Iviice  (Experiment  No.  1 


EEE-hyper- 


!  Immune  ser-  10 


a.  v  o 

10  R 
10-8 

io-9 


:  um  intra¬ 
venously; 
no  EEE- vi¬ 
rus  (pass¬ 
ively  im¬ 
munized 
control 
animals) 


EEE-hyper-  10"| 
immune  ser-  10” 
um  intra-  10“A 
venpusly;  I0“Q 
io-1  EEE-  ;io“y 
virus  di¬ 
lution 
given  in- 
tracrani al¬ 
ly  three 
hours  later  ? 


8/8 
8/8 
4/8 
12/8 
'  0/8 


7.23 


5/10 

4/3 

2/8 

0/8 

0/8 


5.66  11.3 


1  0/5 
i  0/4 
1  3/6 
7/3 
!  6/8 
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Table  2  Continued 

i  untreated  10 

C  ? Control  \  10”° 

!  Animals  10”? 

:  :  10Iq  l 

i  <  10“9  , 

8/a  j 

8/8  !  j 

7/8  j  7.71 

3/8 

0/3  | 

1 

j 

7.9 

i 

1 

j 

I 

i 

_ 1 

i 

The  first  experiments  shown  in  Table  2  involved  an 
interval  of  11  days  between  the  time  of  treatment  with  EEE- 
virus  and  titration  of  the  VEE-virus.  The  arrangement  of 
the  experiments  and  their  results  can  be  seen  from  the 
table. 


•Significantly  lower  LD^q  figures  were  obtained  for 
the  VEE-virus  titrations  in  the  mice  in  Group".  B 'which  were 
given  the  10“^  EEE-virus  dilutions  intracranially  after 
previous  treatment  with  hyperimmune  serum  than  in  those 
which  had  only  been  treated  with  immune  serum  and  the  con¬ 
trol  animals.  In  addition  the  time  of  survival  before  death 
set  in  averaged  three  days  longer.  But  In  the  reverse  di¬ 
rection,  the  interfering  effect  is  unmistakable,  because 
the.animals  in  Group  B  which  had  been  given  the  10“^  and  the 
10~°  VEE-virus  dilutions  intracranially  did  not  become  ill 
after  receiving  EEE,  whereas  the  great  majority  of  those 
mice  which  had  been  injected  with  x^eaker  Vee-virus  dilutions 
fell  ill  at  the  later  date.  As  in  the  previous  experiments 
the  illness  always  resulted  in  the  deaths  of  the  animals. 

The  difference  between  the  lethal  dosage  titrations 
of  the  VSE-virus  in  the  untreated  animals  and  in  the  con¬ 
trol  animals  treated  only  with  immune  serum  (approx.  0.5 
log)  is  to  all  appearances  insignificant  because  in  a  re¬ 
peat  experiment  (Table  3)  in  which  the  same  hyperimmune 
serum  was  used  it  failed  to  make  its  appearance. 

The  experiment  carried  out  in  Table  3  involved  a 
shortening  of  the  period  of  time  between  treatment  with 
EEE  virus  and  the  titration  of  EEE-virus  to  eight  days. 

In  addition  a  group  of  X0  mice  given  immune  serum  intraven¬ 
ously  and  EEE-virus  intracranially  but  without  receiving 
any  VEE-virus  was  slaughtered. 

The  result  of  this  second  experiment  was  practically 
identical  with  that  of  the  first  experiment  on  Table  2* 

Once  a  ;ain  there  xa.s  i}o  late  appearance  of  illness  subse¬ 
quent  zo  EEE  when  iC“5  and  10“ 6  VEE-virus  dilutions  had 
been  given  intrassanially  (Group  E) ,  while  87$  of  the  re¬ 
maining  mice  in  this  group  came  down  with  the  illness  atua 
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later  date.  This  tine,  too,  the  disease  ended  in  death 
in  all  cases. 


TABLE  3 

Mutual  Interference  between  EEE  and  VEE-vlruses  in 


/he 


3ralns  of  Passively  Immunized  Mice  ( Experiment  No.  27 


Mouse  ;  Preliminary 
group  !  treatment 


( 


Intracranial  titra- Late  or  delay ea-ac- 
tion  of  VEE-virus  on  tion  illness  after 
the  eighth  day  after  EEE  in  surviving 
(  preliminary  treat-  mice 
:  ment  with  EEE-virus 


Virus  fMor-f  ! 

dilu-j  tal-|  . 

I  tion  j ity 


ilO  , 

!io:s 

10  o 

tf8 

110 


|  EEm-hyper- 
immune  se¬ 
rum  intra¬ 
venously; 
no  EEE-vi- 
rus  (pass¬ 
ively  im¬ 
munized 
j  control 
I  animals) 

f 

|  immune  se-  \ 

\  rum.  :.ntra-  jiO 

-- -  •  *  up  V  - 

i  10“-  E~E- 
|  virus  di- 
j  lutuon 
;  given  i.c. 

<  hours 
!  later 


*  Av¬ 
er¬ 
age 
time 
sur r  . 
vived 
be¬ 
fore 
| death 
i (days ) _ 


Quantity 


-5 


-9 


3/8 

('S/S 

3/8 

3/8 

0/8 


7.79 


8,5 


-  -i 

-o 


110  o 
10“  " 


.10 

10 


-8 

-9 


5/ 151 
5/8 
!  3/8 
1 0/8 
( 0/8 


6.00  *  9.3 


0/9 

°/3 

4/5 

8/3 

7/3 

8/10 


; Average 


U  i  aaA  6 

■  (days) 


33 

30 

30 
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Treble  3  Continued 


1 

Untreat- 

I  10  l 
10"° 

!  10-J 

8/6! 

f 

1 

i  ! 

t 

. 

,  ed  con- 

;  n  /  o 

,  O/O 

!  I 

i 

7  I  trol  an- 

6/3 

7.76 

!  6,0  *  ; 

V***  "1  o 

10'° 

V3 

I 

1 

•  10-9 

|  0/3 

1 

Discussion 


In  particular  the 


results 

experiment  unequivocally  support 


of 


the  last  described 

^  IsCXO.  -i-JT  O  ^  W  _  u  t/10  faCt  t  ha  ^  IV  j/i  0  P  E  G  P  0  X  — 

enon  being  dealt  with  in  this  discussion  is  really  one  of 


interference . 

the  presence  of 

66  CX  ( _ j  i>  C/  O  G  i  *  C-i.  <«/ 

i^OO  7 

these 


The 


perl 


of 


effect 


x  ormance 
any  antibody 
■  the  results  obtained 
1)  be  attributed  to  the 
animals  showed  a  surprisingly 


suitable  checks 


(Table 


6  V/ 1  L.  Cx 

T, 

C  O  | 

in  actively  immune  mice, 
interference  phenomenon, 
high  degree  of  resist--. 
It  should  be  assumed 


ance  to  the  heterologous  VEE-virus. 
that  they  are  protected  even  more  against  the  homologous 
virus  (11).  The  duration  of  the  effect  is.  unknown.  It 
apparently  lasts  considerably  longer  than  three  weeks  (See 
second  experiment,  Table  1).  Nothing  yet  is  known  in  de¬ 
tail  about  the  mechanism  of  its  acoion. 


beet  appears  oo  oe  par 


which 


the  EEE-virus 


VC 

nas 
a 


The ■ cerebral  interf erence  < 
ticularly  strong  in  those  mice  in 

multiplied  in  the  brain  after  intracranial  injection  of 
large  dosage  (9)  as  for  example  in  the  cases  of  mouse 
groups  I  and  IV  in  Table  1.  There  is  a  clear  difference 
between  these  animals  and  those  mice  injected  with  10~3 
EEE-virus  dilutions.  In  accordance  with  earlier  findings 
(9)  a  multiplication  of  the  virus  in  the  brain  would  not 
be  held  to  have  occurred  in  the  cases  of  all  the  animals. 
It  is  very  improbable  that  such  could  have  happened  to  the 
mice  in  group  V  (6)  which  received  only  a  subcutaneous  in¬ 
jection  of  EEE-virus.  Nevertheless  a  slight  degree  of  re¬ 
sistance  was  also  to  be  noted  in  these  animals,  too,  and 
its  cause  remains  uncertain.  One  could  imagine  the  exist¬ 
ence  of  a  general 


interferon  effect,.  VJe  hold  that  an  anti¬ 


body  effect  is  not  very  probable  because  it  is  completely 
absent  in  the  passively  immune  control  animals  in  Table  3« 


... 
:  :  v:* 


.-u 


that  the  laoer  appearing  illness  can  be 
cases  of  ohe  passively  immunized  mice 


or even tern 
af  t  e  i 

by  means  r-f  a  superinf ection  with  a  suitable  dosage  of 


inoracranial  infection  with  a  large  dose  of  EEE-virus 
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in 


Table 
in  re- 


Vmm-virus  during  ohe  latent  sta ge  (see  Group  3 
and  Group  E  in  Table  3)  is  of  particular  interest 
spect  to  the  mechanism  of  inactivation  of.  the  virus  in  the 
brain.  ^ One  can  therefore  achieve  a  life-saving  therapeutic 
eixecu  oy  utilizing  the  interference  phenomenon,  putting  to 
use  an  otherwise  dangerous  virus.  Perhaps,  though,  there  . 
nay  be  other  less  dangerous  viruses  which  fulfill  the  sane 
purpose.  It  is  improbable  that  this  antagonistic  effect 
depends  upon  the  effect  of  antibodies.  Earlier  experiments 
have  shown  that  passively  immune  mice  generally  do  not  form 
any  antibodies  of  their  own  in  the  brain  after  intracranial 
experimental  infection  with  EES-virus.  Neither  should  it 
be  assumed  then  that  the  VSE-infection  induces  a  local  for¬ 
mation  of  EEE-antibodies.  Schlesinger  (4)  has  in  fact  de¬ 
termined  that  WES-antibodies  are  formed  in  the  brains  of 
mice  with  partial  immunity  to  the  WEE-virus  after  intra¬ 
cranial  infection  with  homologous  virus,  but  not  after  an 
intracranial  injection  of  EEE- virus .  To  all  appearances 
then  it  is  possible  that  small  Quantities  of  intracellular- 
ly  located  EES-virus  could  be  inactived  during  the  course  o: 
the  interference  process  even  if  the  local  formation  of 
specific  antibodies  fails  to  occur. 


It  can  be  taken  as  certain  that  the  interference 
phenomenon  also  plays  a  part  in  immunity  to  other  animal 
viruses,  for  example  like  lymphocytic  choriomeningitis  in 
mice.  It  appears  here  to  be  the  only  immunity  factor  pre¬ 
sent  in  those  imnunoiogicaily  tolerant  animals  which  do  not 
form  specific  antibodies  (8).  But  even  in  non-toierant 


immune 


mice  it 


has  a  certain  amount  of  Importance  (11). 


t  a 
Ju  i/ 


One  should  also  mention  f oou-and-mouth  disease  wherein 
appears  that  it  is  chiefly  interference  which  is  responsible 
for  the  fact,  that  after  a  first  infection  with  a  serologi¬ 
cal  virus  type  and  reinfection  with  a  second  type  only  53- 

own  with  the  disease  again,  while 
third  type  only  about  40-70#  of 
the  animals  become  sick  again;  there  'being  no  difference  in 
which  order  the  different  types  are  given  (13).  Thebe 
findings  cannot  be  attributed  to  any  serological  relation¬ 
ship  among  the  different  virus  types.  • 


80#.  of  the 


after  reinfection  'with  a 


Summary 


Pin  autempu  is  made  to  explain  the  resistance  of 
EEE-immurm  mice  to  intracerebral  challenge  with  VEE- virus 
serologically  different  from  the  EEE-virus  on  the  basis  of 
an  interference  phenomenon.  _ 
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V.' non  mice  which  had  been  passively  immunized  with 
nomologous  Ell-hyperimmune  serum*  were  shortly  afterwards 
given  intracranial  experimental  infection  with  a  large  do¬ 
sage  (aoout  10” °  LD)  of  EEE-virus  and  eight  or  ten  days 
o.ater  were  given  intracranial  decimal  solutions  of  VEE 
virus,  a  mutual  interference  was  found  between  the  two 
serologically  different  virus  strains.  While  80#  of  control 
animals  not  infected  with  VEE  virus  became  ill  at  a  later 
time  from  EEE,  those,,  which  were  given  surjerinf ections  in- 
tracranially  with  10“^  zo  10_“V  LDfl  of  VEE  virus  did  not 
show  any  SEE  illness  at  a  later  date.  An  auuosterilization 
of  the  brain  evidently  took  place  in  the  absence  of  any 
specific  antibodies. 


The  significance  of  interference  phenomena  as  a  fac¬ 
tor  in  immunity  is  discussed  in  connection  with  SEE  and 
other  animal  virus  diseases.  i  \  ^ 
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